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ABSTRACT . 

The small cell ^rrinoma (SCC) andgeos recognized by LAM2 sud 
LAMS antibody were chamt^ized by conqnrisoa of their dssae e^icpres- 
sioQ and aaidysis of their Uochemkai compontioo. LAM2, but not LAM8 
antigen could be demonstrated in lipid extracts of SCC cells. By imrnn- 
nohistochemical staining the SCC antigen LAM2 was sfown to be an 
epithelial type membnue antigen. Inmnmoblotting experiments and com- 
petitioa scdid phase nulioimmunoassays slMiwed LAM2 ant^ra.tb be a 
native co of ormatton of a glycoprotein with nuuor hands at jK, 100,000- 
120,000 and a minor band at M, 210,000. L-Foccse ^ a dosaisast part 
of the epitofie which appeared to be closely related to the carbohydrate 
epitope of die blood grcNip antigen II(0). The tnmorrassodated mem- 
brane antigen LAM8 was shown to be a glyooprotehi with mi^or hands 
at ilf, 90,000-135,000 and a minor band at 200,000. Neoramfadc acid 
was the predominant part of the carbohydrate epitope. LAMS antibody 
recognized a structnie in the saliva of Le* positive probaijids, bat mitreated 
and nenruninidase-treated SCC extracts were nnreacdve with aati-Le" 
antibody. Ant& CA 19-9 (siafo-LeT antigen) and LAM2 antibodies did not 
compete for LaMS bimling in direct radioimmidm 
GPw.us ant^en recognized by LAMS antibody therefore is likely to 
represent a novel tomor ant^en. 



I^^^RODUCTiON ^ 

Several groups have reported monoclonal antibodies against 
■ membnuieantigehs of SCC^ cells. Many bfthese antigenis have 
been identified as glycolipids, with a la«;ge fra^ directed 
agkinst the lacto-N-facppentaose III (1-3). Charactenzation by 
immunoprecipitations suggested some other small cell carci- 
noma antigens to be proteins; these resiilts, however, miist be 
.considered, jpireiiminary (4-6). Characterization by iminuno- 
blotting procedures have been reported on the SCC antigen 
MOCrl which appears to be a protein of A/r 60,000 sensitive 
to formalin fixation (7), 

' We have previously reported on two antibodies reacting with 
small cel]:C?..dnoma.cell li;^es and tissues. By indirect immu- 
nofluortscent staining, antibody LAM2 was found to react 
preferentially with small cell and squamous cell cardnoma, but 
also with normal bronchial epithelial tissues (8). In contrast, 
the antibody LAMS was shown to react with small cell, card* 
noma tissue only (9). Both antigens were preserved after fixa- 
tion in formalin. Preliminary inmmunopredpitation ^peri- 
ments suggested LAM2 antibody luight recognize a protein and 
inmiunoblotting experiments showed LAMS antibody to react 
with a glycoprotein. 

This report describes the characterization of the two SCC 
ssugcns TvCOgnszcu by the monociOum oDuuuuies LAM2 and 
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LAMS. The LAM2 antigen expression in formalin-fixed par- 
affin-embedded tissues was examined and compared with 
LAMS expression. The glycoprotein nature of both antigens 
was elucidated, and the major caitohydrates of the respective 
epitopes were analyzed by immunoblotting and cpmpetition 
radioimmunoassays. 

MATERIALS AND METHODS . : 

Inmohpperoxidase StalnUqg of ilssnes. Tissues fixed in alcohol-zinc- 
fcnnol soiutton were ait in sections of S '^m and mounted on gliied 
slides. The sections Were deparalfinized and treated with methanol 
peroxide and 2% swine serum as blocking rekgient The sections were 
covered with antibodies at dilutions of up to 1:500 and incubated for 1 
h at room temperature. After washes m 0.05 m Tris buffer, pH 7.6, 
peroxidase<onjiigated swine anti-rabbit iromanpglobolin diluted 1:30 
and peroxidase-coio'tigated swine anti-rabbit immunbgiobolin diluten 
1:60. (DAKO Corp., Santa Barbara, CA) were added^sequentially. The 
reaction; was localised mtli 3,3'-dianiihobeD^^ tetrairapnohydiate 
(20 mg/10 ml in Tris buffer): Slides were counterstained with heniatox- 
ylin. Control stndies inciuded substitution with an irrelevant antibody 
(anti-leukoc^ coihmon antigen; DAKO). 

Preparation of Monoclonal Antibodies. LAMi and LAMS are mouse 
• IgM antibodies. Our procedure for antibody generation has been re- 
ported (8, 9). The antibodies were purified according to the method of 
Parfaam (10). Briefly, this was accomplished by applying the 30-55% 
mmonium sulfate fraction of the appropriate ascites fluid or thecqiture, 
supernatant to a SepharoKse 6B( column (Pharmacia, Uppsala, Swedicp) 
in PBS plus 0.5 m NaO^ The IgM positive p^ks were pooled, pr^fcip- 
itatad diklysjs ajgaihst 5 ium Tris, pH 7-0, and collected hy cenint^ 
ligation at 45,06(i x^^^^^^ ' ; * 

AntflNidy lodiiktion. Pivified LAMS IgM was labeled. vritb a jolid' 
phtfat. protein iodinatif<h^^te^ (Protag-125: J. T. Baker Resiearcin - 
PhUHiMt>iug, NJ) : to a specific activity of 54 itCi/mg. lodination was 
terininated by desalting the mixture on a small gel-filtration column 
(Bio-<iel P6-bG; Bio-Rad, Richmond, CA). Of the first peak eluted. 
96% of the, radioactivity was precipitable with trichloroacetic acidi The : ' 
target uptadce after labeling was determined and reached '7 1 %. 

Exaction,,. Eazymtk .a^ Periodate Treatment of Ahti9ens,^ For 
biqcbeniicd characterization the small cell c^noma cell line .SW2 
(Dr. S. p. Bernal, DamhFarber Career InsHtute) was' used. Celk were 
grown in RPMI 1640 medium siipplemehted vvith 10% felaJ calf sehiih 
and i mM ghitEunine. For Western bldt aiiaiysis, cells were vrasb^^ 
twice in PBS and soliibilized' in ' 10' mM 3^cholaxnidoprbpyldimeth- 
y]anuhonio)^l-propaue sulfonate,' I mM EDTA, 1 inM pheoylmethyl- 
sulfonyl fluoride. Oil mM leupeptihe, and 50 ^g/ml pepstatin A 
(FLUKA; Buchs, Switzeriand) in ice-cold PBS. for 30 min. After cen-. 
t^iiugation for t h at 130,000 X g, the supernatant was collected for 
further analysis. For enzyinatic digestion of the cell extract, proteins 
w«»ip prfcipitated is cc!d :^:etcsc h: order to cUiniuau proicm. 
inhibitors. After centrifugation, the pellets were dissolved in PBS and 
incubated at 37*C with the followmg enzymes: 0.2 unit neuraminidase; 
1 unit proteinase K; I imit 'chymotrypsin (tosyl lysine chloromethyl 
ketoiie); 1 imit trypsin (TSMosyl-L-phenylalanytehloromediyl ketone) (all 
from Sigma); and I mg mixed glycosidases (mixture of exoglycosidases 
from Chanmia Itunpas containing mannosidase, glucosidase, galacto- 
sidase, fucosidase, xylosidase, aoetylglucosaminidase, and acetylgalac- 
tosaminidase) (Miles Sdentific, Milano, Italy). 

For periodate treatment of the antigens, detergent extracts were 
incubated with 10 mM periodate for 15 min at room temperature and 
the reaction was stopped with ethylene glycol. 
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CHARACTERIZATION OF TWO SCC GLYCOPROTEIN ANTIGENS 



Immimologlcal Detection of Antig^ on Thin Layer Oiromatognms. 
GlycoUpids were isolated from SW? cells as follows. C^U pellets (10^ 
cells) washed twice with PBS and lyopbilized. The lipids were 
extracted using chloroform and methanol (2:1 by volume) with three 
times 2-min sonlcation. The extract was filtrated through a 0,22' soa 
filter and evapcrated on a Speed- Vac concentrator. Crude glycoUpids 
were chrpmaiographed on high perfonnance thin layer chromatography 
silica plates (Machery-Nagel, Durren, West Germany) in chloro- 
form:methanol:0.25% KCl, 5:4:1. After drying, the plates were either 
developed with ninhydrin sirray reagent or immunostained as follows. 
The chroroatojsrams were soaked for 2 h at room temperature in PBS 
and 5% nonfat dry milk to quench nonspecific binding. The plates were 
incubated overnight in supernatant with LAM2 or LAf48 mchoclonai 
antitxKlies, washed twice for 30 min as before, and incubated,: with 
afnnity-purified peroxidase-coiuugated goat anti-mouse IgM(u). 
(Sigma)/diluted 1:500 in PBS and 10% horse serum for 2 h. After 
washing as before peroxidase activity was demonstrated using 4-chloro- 
I-naphthol as substrate. . > 

Immonoiogicfli Detection of Antigens Tnunferred froin SDS Gels to 
Nitrocellalose. iElectrophorcsis was accomplished on 10% SDS-i?o!y- 
acryUunide gels under; reducing conditions using the buffer system of 
OTarrelXU). Fifty m8 protein of the cell extracts were applied each. 
For LAM2 transfers, gels were first renatured 20 roiu each in 6 and 3 
M urea and transfer buffer. Proteins were transfened electrophoreticaily 
onto 0.3 m nitrocellulose (Schleicher-SchuU, Dassel, West Germany) 
according to the method of Towbin et al. (12) at 200 Y, 1.5 A for i h, 
or 65 V for 15 h. The blotted nitrocellulose sheet was quenched by 
incubation (3 x 10 min) in.TBS containing 5% nonfat diy nulk (13). 
,.The sheet was then incubated for 16 h at room temperature^ with 
continuous rotation in LAM8, LAM2, NS-1 supernatant^ or anjd-Le" 
or anti-Le^ antibody (Seracione; Biotest; Dreieich, West; Germany). 
After washing (3 x 10 min) in TBS with 5% millc a^d 0.05% Tween 
20 the sheets were -incubated with afiRnity-purified peroxidase-coiju- 
gated goat anti-mouse IgM(u) (Sigma), diluted 1:1()00 in TBS and 5% 
milk for 1 h. After washing as before, peroxidase activity was demon- 
strated using 4-chloro-l-naphthol as substrate. 

PflitSnimmi^fpaygi STC cells wfeTc bound to 9fr-well Diates as target 
for fadioimmunoassays (14). The wells weie coated with poly-L-lysine: 
and 5 X 10* cells were .fixed with glutaraldehyde to each well: The 
plates were stor^ at 4*C with 1% BSA and 0.2%.soditim azide in' PBS. 
For competitive inhibition of antibody binding to ts^ the 
' optimal concentration of antibody wss titrated iising-one-half of the 
maximal binding, concentration. To test competition with monosac- 
charides, target plates were, incubated with LAM2 antibody (20 /il 
supernatant) or LAM8 antibody (25 ii\ supernatant) ia the presence of 
100 /il 0.1 M carbohydrate. sohition at pH 7.0 for'l' fa at-room temper- 
ature. To test binding competition with lectins, taiget plates were 
preibcubated with 0.1 mg lectin/wel! for 3 h ia PBiS, washed twice in 
' PBS and 1% BSA, and incubated with the respective amount of anti- 
< body m^lOO fil PBS and 1% BSA. To test competition with human 
/saliva; plates were incubated m the presence of 20 m1 of saliva. After 
incubaidpn, the plates were washed 4 times with PBS and 1 % BSA, and 
'^I-iabeled goat anti-mouse IgM immunoglobulin (0.2 ^Ci/50 mI) was 
added to each well.' Each plate was again washed as before, and the 
individual wells were cut and counted in a gamma counta- for I min. 
Typical counts for 100% binding were 60,000 cpm for LAM2 and 
50,000 cpm for LAM8. 

For competitive inhibition with radiolabeled LAMS antibody, the 
plates were preincnbated with 200 mI of supernatant of LAM2 and 
NSI9.9 (ATCC. RockviUe, MD) cultures for I h, followed by 5 mI 
( 1 50,000 cpm) of labeled puriGed LAMS. 



RESULTS 

Expressicd of Antigens in Selected Tissues. The selective 
expression of LAMS antigen in small cell carcinoma tissues 
has been reported previously. The expression of LAM2 antigen 
in tumor and normal tissues is summarized in Table I and the 
results compared to LAMS expression. LAM2 and LAMS 



Table 1 Expression ofLAM2 antigen uiformaUn-jvcedpanffishembedded 
tissues and comparison wiiii expression of LAMS antigen 



No. inubunoperox- 
idase positive/Qo. 
tested 



1 issue 


1 AM? 




Lung tumors 






Small cell caranoma 


8/9 


9/12 


dqOalBOUa .ecu csiununu 


*/* 




Adenocardnoma 


3/4 


p/4 


Non-tung tumors 






Breast caiciooma 


2/2 


0/2 


Adenocarcmomaof gastioiotestinal tract 


. 3/4 


0/4 


Ovarian cascmoma 


.5/5 


0/4 


Melanoma 


3/3 


0/2 . 


Rieocfaiomocytonia • 


0/1 ' 


0/1 


SQft.tissue sarcoma 


0/3 


0/3 


' Nob-Hodgldn*s tympfaoma 


0/5 


. 0/2 


Normal tissues 






' Bronchus epithelium 


4/4 


(V4 • • 


■ ■ Colon ■ v-' ^ . ■ • . . , 


0/3 


0/3 


Livef:;. - c, . . . N • , ■ 


. 0/2 ... 


P/2, 


Bile duct , 
■ - kidn^' " • 


2/2 


0/2 


0/2 


0/2 


Pancreatic duct ' 


3/3 ^ 


0/2 


Pancreatic islets 


0/3 


0/3 


Breast duct 


3/3 


0/3 


Ovary surface epithelium 


. 3/3 


0/3 


Lymphatic tissue 


0/4 


• ; .o/4-- ■ •■ - 


-'Bone marrow' 


- 0/2* ^ - 


0/2- 



' Megakaryocytes punctate positive. 



antigens, were p»[%served in. fonnalin-flxed pairaffiiirembedded 
tissues bi contrast to L^ LAM2 was fpun<l to be 

expressed in lung carcinomas of every histology and adenocarr 
cinbmas of the breast^ .colon; and ' ovary.^ Also, LAM2 was' 
expressed in normal bronchus, breast diicts, and the surface 
lining of normal ovaries, but not in normal colon. LAM2 and 
LAMtf were not Expressed . in lymphomas, sarwmiisi lio^ J 
m4i mesrachym^ \ ; ; j ' /l 

Western Blot Ana!]^ of Antigens. InitiaJ 'attempts to cpnr 
venticaaUy bioi LAM2 antigen after direct transdTer^^^ SD^ 
PAGE to nitrocellulose failed. Subsequently, Western bk ts 
made on transfers of SCC membrane extracts renatured with 6' 
M urea showed specilk l^^s with approxii^ate' molecular 
weights between lQp,COO>nd 120,000 and at 210,000 (Fig. 1).. 
Conventional Weste^i^ of SCC; memWim 
LAM8. antibody donfinned m^or bands between Mt, 90yQ^^ 
and 135,000 and revealed, a second band aiound M 200,000, 
(Fig, 2): The reactivity of neither antigen differed in gels run 
under nonreducing conditions. • 

To further elucidate the nature of the antijgens membraiie 
extracts were treated en^^adcally before septaraidcn on SDiS^^ 
PAGE, treati^ent; with^ pcnodate, chymotr^ 
completely abolished LAM treatment wth ii^u^^ 

minidase resulted in . tiie disappearance of about one-half of the 
bands in the molecular weight range of I00«000-i20,000« 
whereas treatment with mixed glycodsidases (mixture of exo- 
glycosidases from C. /kimpas containing mannoisidase, glucosi^ 
dase, galactosidase, fitcosidase, xylosidase, acetylglucosamini- 
dase, and acetylgalactosaminidase) resulted in the visualization 
of several smaller molecular weight bands below 60,000 (Fig. 
1). 

Specific LAMS reactivity was lost after treatment of cell 
extracts or nitrocellulose filters with periodate and proteinase 
K. Treatment with chymotrypsin reduced the size of the high 
molecular band and the m^jor bands by about A/r 40,000. 
Binding remained unchanged after treatment with trypsin and 
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205K- 

97K- 
66K- 



I 



45K- 



M 1 2 a 4 V 5 6 

Fig. i: Immunoblot of SCC extracts stained with LAiM2 antibody. Molecular 
weight markers (W) are inydsiD (205,000), ^-galactosidase 0 !6,000), phbspho- 
rylase b (97,000), bovine albumin (66,000); and egg albumin (45,000). Lanes 
contain untreated extract (iaiu i) and extract treated with periodate {iane 2), 
chyraotrypsin (/fl/i^ /X.trypsSn {tone .4)^ .leuraminidase {lane 5),.anif mixed 
glycdsidases (AiAtf tfK thousands. 




. Fig. 2. .lmmunot:ot ofSCC extracts stained with LAM8 antibody Lane I 
untreated extract, and extract treated with periodate {lane i j, proteinase Uaae 3) 
chymoUTpsm {lane 4X trypsm {hne 5), neuraminidase {lane tf), and mixed 
g^ycosubses {lane 7). Af, molecular weight markers (see legend to Fig. I); 
thousands. . o ^ / . 

mixed glycosidases. All reactivity was lost after digestion with 
neuramiiiFi^% (Fig. 2). 

Relation&iiip with Blood Gronp Antigens. A panel of RBC 
expressing defined blood group antigens was incubated with 
antibody. Agglutination and lysis (in the presence of human AB 
serum) was observed with LAM2 antibody in H(0)-positive 



cells. LAMS antibody had no effect on RBC with the bio ud 
group antigens A„ A2. 3, O, Le', Le^ M, and N, Antibody 
reactivity with saliva was examined by dot blot assays with SCC 
cell extracts serving as control, LAM2 recognized a component 
m saliva of group O secretors. LAM8 recognized a component 
in the saliva of Le* positive probands. 

SCC cell extracts were separated on SDS-PAGE, transblotted 
onto nitrocellulose, and in part treated with neuraminidase. A 
specific band was seen with LAMS antibody but not with anti- 
Le" antibody. Neuraminidase treatment of SCC extracts abol- 
ished LAMS reactivity, but no reactivity with anti-Le' antibody 
emerged (Fig. 3). 

Presence of Antigens in Lipid Extracts. Chloroform-mcthano! 
extracts of SCC cells were separated by hin layer chromatog- 
n^phy and the silica gels were uicubated similarly to the nitro- 
ceUulose filters. With LAM2 antibody, antigenic reactiwty 
could be demonstrated at the chromatography front. In Con- 
trast, LAMS antigen was not demonstrable in lipid extracis 
(Fig. 4). ^ 

Epitope Characterization by Competition Radloimmunoas^y. 
SCC cells were bound to microtiter plates and antibody binding 
was examined by indirect radioimmunoassays. To elucidate the 
structure of the epitopes, antibody binding was determined after 
en^atic treatment of SCC cells or in the presence of potential 
inhibitors. Binding of both antibodies was not influenced after 
treatment of target cells with mixed glycosidases. LAM2 bind- 
ing was not aifected by treatment with neuraminidase, while 
LAM^ binding was reduced to less Aah 10% of cbatrbl. V 

Antibody binding >vas also examined in the presence of acidic • 
mucup6!}^ccharides arid nibnosaccharides (Fig. 5).,Binding of 



9 7 Kr 



66 



45K6 



30 ¥r 




1 



■""""w*''*! of nmreated and neuraminidase treated IS) SCXT extracts 

amfdoblack; tow 1. staming with LAM8 antibodr. &«« 2, staining with anti-u* 
antibMir, < dot blot of Le* saliva as positive control: <, dot Mot of secietor 
saliva as negative control 
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: > 4. Thin layer chromatograins of crude lipid extracts of SCC cells stained 
with ninbydriD reagent (W), LAM2 antibody (ikuif 7), LAN58 antibody {tone 21, 
and NS-1 supe. natant as control {Ume S), 




30 40 ' Sb «b, 70 
\ v-' ' ■; r V" Parcont control ^. 

, . .fig. 5. Corrpc'ition soljd phase radioiinmunoassay'O^^^ L.^.Mi 
'^and LAMS antibodies in the presence of mono- and poly^txhmdeil GlcJ^Ac^ N' " 
acetyl-glucoiaaiine; A/fln, mannose; (?«/, galactose; fitc, a fobsc^^^^i^^ 
acetylgalactosamine; SeuSAc, neuraminic arid; ChofuiroitinrML chondmit in'sul- 
;;fate.' , ...... - , • . -^^r-'-J^ 



V'. P«arut ogglutihin 




Conctriovolin'A 
. Phytflhcaogiglutinin 

SuccinylotedlffiA 



Fig, 6. Competition solid phase radioimmunoassays of SCC cells with LAM2 
and LAMS antioody after preincubation with lectins recognizing different car- 
bohydrates: Criffonia aggfut {aggiutihin) II, /V-acetyl-glucbsamme; Peanut aggiu- 
tinin, galactose; t%ur europaeus, o-i4-)fucose; Concanavaiin A. mannose; pAyto- 
hemagglutinin, neuraminic f^i>-galactose(l-3,4)^t>-Macetyl-glucosamine; Hlieat 
^rm agglut., neuraminic add. and W-acetylglucosamine dimen; Succinylated 
W'W, (wA^fligerm asK/www). W-acetylglucosamine dimers. 

LAM2 was inhibited in the presence of mucin and binding of 
LAM8 in the presence of hyaluronic acid. Heparin and chon- 
droitin sulfate had no effect on antibody binding. Of various 
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monosaccharides tested, only neuiaminic acid had a marked 
mhibitory effect LAM2 binding in the presence of neuraminic 
acid WBS 55% and LAM8 binding 30% of controL 

A series of lectins was used to specifically block potential 
antibody binding sites (Fig. 6). Ulex europaem reduced LAM2 
but not LAM8 binding. This lectin recognizes a-L-fuco^ and 
blood group. H antigen. Wheat germ agglutinin rwognizing 
neuraminic add and Macetyl.|5-D-glucosaminyl residues re- 
duced LAM2, and to a greater extent, LAM8 binding. This 
eflfect disappeared when succinylated wheat germ agglutinin 
(which has no affinity to neuramilnic acid) was used. 

Direct radioiminunoassays witfi radiolabeled LAMS antibody 
were performed to examine competition of other antibbdies for 
LAM8 binding. No inhibition of LAM8 binding was oteerved 
by die monoclonal antibocUes I^^ 

DISCUSSION.^ \ /'';..': -.X . -"'^ . - ':y^.^' 

In this paper we characterize two glycoprbteiiii antigens of 
small cell carciiioma. The antigens differ in tissue expression 
and in molecular composition. Based on published results of 
immunohistochemical staining with antibodies directed against 
see menibrane antigens, four major groups of antigens can be 
distinguished: (a) large number of antigens are also expressed 
in other epitiielial structures, such as normal bronchial epitiie- 
lium, ponsmall (%11 carcinoma of the lung, and nohfrnlmonary 
cardiiomas such 2£ breast or colon cardiibma. Inimunohisto- 
chemical stainujg |>reseated in thiis reppilshqwed LAKi2 anti- 
gen to belong in this i^oiip of ei>iuieiial antigens, togetiier with 
die antibodies SMI (15), E iO/5; 2G3 (6^^^ (6); (b) a 

second group of aiitigens ap2)ears to be^^^ neu- 
roendocrine differentiation. Examples include the antigen 
MOCI (7) and inayb^ Bid;^l2 (i6)^ and NjP- 

35 (6). MOC-1 aiitigen was shown to be express^ in fells of 
lie jroendocnne (tifferentiation^ in a small proportion of aden- 
o<^'c:nomas, but not in normal bronchial . epith^liumi (c) a 
IhW group of antigens was found to be commonly expiressed 
in cells of macrophage dtfTerentiation ori natural killer cells;ahd 
' ^^pt^7' 18); (^ a last group of juitig^iis afpp^^^t^^^ 
as^iated, bia^ on the absent of expression in normal^t^ 
chial epithelial ti^ues^ other carcinomas, such as nbnsmaill cell 
Iprig, breast and colon carcinomas, tissues of oeuroendocnne ^ 
difTerentiatibn, and WBC. Based on results of tissue reactivity, 
LAM8 (9) and maybe SCLC5623 (16) would at»peW tp r^ , 
nize such a tumor-associated antigen: - ' \' ^ v-^^ / > ' 

identification of surfa(^ pr^t^^^^ characteristic of small cell 
carcinoma by two-dimensional gel elect^^phore^is of radiola* 
beled membrane proteins has; led to the hope of many investi- 
gators that tl;eir antibodies rhight be directed against such a 
protein (19). However, biochemical characterization of a large 
number of SCC antibodies by one group of investigators shbwed 
ai! their antigens to be glycGlipidi, many with the ougosaccha- 
ride lacto-iV-fucopectabse as: epitope. Oi!r •^reHn!:nsr''bhsrac 
terization of tiie SCC antigen'^LAM2 and^AMS (8, ^Hug- 
gested the first.to be a protein and the latter to be a gl>xoprotein 
antigen. The investigations reported in this communtcation 
were performed to better char^eiize these t\%'0 antigens/ 

\york presented in this communication demonstrates LAM2 
antigenic reactivity in crude lipid extracts and in a liative 
confirmation glycoprotein. In immunobiots, LAM2 antigen 
could only be visualized after renaturation of the SCC extracts 
separated in SDS-PAGE. Specific bands had approximate mo- 
lecular weights of 100,000-120,000 and 210,000. The antigen 
was sensitive to digestion with proteinases and mixed gl)rosi- 
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dases. L-Fucose was shown to be a component of the carbohy- 
drate epitope. The epitope was shown to be related to the biood 
group andgen H(0) as demonstrated by the reactivity of LAM2 
antibody with AB negative RBC and by inhibition of LAM2 
binding of the lectin from U, ewropasm. 

Anti-tumor ceil antibodies found to be reactive with the H- 
blood group determinant have been reported by other investi- 
gators. Examples in other respiratory tract tumors include 
antibodies against squamous cell carcinoma of the head and 
neck (20), lung adenocarcinoma (21), and the glycoprotein 
receptor for epidermal growth factor of the lung carcinoma cell 
line A431 (22). Earlier, a loss of AB isoantigens has been 
reported by immunohistochemical studies of nonsmall cell lung 
carcinoma with anti-AB sera (23). The uniform expression of 
the LAM2 antigen in SCC as well ais in nonsmall cell carcinoma 
of the long suggests that this phehomenbn is common to lung 
tumors independent of their diiferentiaticn. 

ImmunoUottihg experiments showed LAM8 antigen to be a 
glycoprotein with a m^or band at Mr 90,000-135,000 and a 
minor b d at Afr 200,000. The antigen was sensitive to diges- 
tion with neuraminidase and chymotrypsin. Radioimmunassays 
showed strong competition with neuraminic acid and the lectin 
wheat germ a^utinin. Thus demonstrating that neuraminic 
acid is a major part of the LAMS epitope. Despite reactivit>' of 
LAMS antibody with the saliva of Le* positive proband!*, several 
lines of investigation suggested that LAMS antigen was differ- 
ent from the Le* blood group. No LAMS reactivity was seen 
with Le* positive RBC, and SCC cell extracts did not react with 
anti-Le" antibody, even after treatment with neuraminidaise. 
' LAMS.f ndgen shares^s^ to neuraminidaseifith other 

tumor-associaited antigens. The most extensively characterized 
of these aiitigens is CA 19-9, a siaiylated Le* mtigen -first 
identified b>' a mouse inonoclonal antibody raised against colon 
carcinoma (24). Based on the lack of Le" reactivity of neura- 
minidase^eated LAMS antigen and the -lack of competition 
betwera anti<:A j9-9 and LAM8 antibody, it can be concluded 
that the two antigens are not identical However, despite its 
relatively low m^^ weight, there are suggestions that 
LAMS might belong to the group of mucin antigens becaiise of 
its high caxfohydi^te content. Evidence for this is the relatively 
broad specific b^d after separation in SDSPPAGE and the 
inability for radioipdination of the antigen by both Bolton- 
Hunt^r: orPfoiag methods (data not sho^ 

Thehe , is evidence tha changes in sialylation of membrane 
glycoproteins migli^^^ be related to the biological behavior of 
tumor cells. An increased membr^e content of sialic acid was 
found to be associated with decreased transplantability of hii- 
main and mouse melanomas (25), increased metastatic pote^ 
of murine tumor cells (26), and resistance to natural Idller cell 
mediated cytotoxidty (27). Whether the membrane siaJoglyco- 
nmtein idehtififd by LAMS antibody mcderstes similar biolog- 
ical reactions' in small cell carcihbiiia remains to hie detemnihed. 

Thus, our results show the SCC antibody LAM2 to define a 

— — •Jf* yj-w^l** <w* luD-ixu 

L-fucose as a dominant part in the carbohydrate epitope Which 
appears to be closely related to the blood group H antigen. In 
contrast, the antibody LAMS recognizes a tumor-associated 
sialoglyprotein SGP90-135 which is different from LAM2 and 
CA 19-9 (sialo-Le^ antigen and is likely to represent a novel 
tumor antigen. 
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